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Agenda

● Perfetto and Game Insights 
○ Overall time
○ Frame Time
○ IRQs/SoftIRQs
○ Wakeups
○ Time in OS Scheduler
○ Core Sleep

● Perfetto and Memory Leaks
○ A simple example with memory leak

Traces are collected on Pixel8 running angry birds



Games vs. Apps

Game Normal App

Repetitiveness Every Frame Usually not repetitive

Realtime Yes No

Latency Sensitivity Yes No

Memory Usage Spiky Uniform

Kernel Impact Kernel scheduler, interrupts,tick 
rates, migrations, affinity, IRQs

Minimal

Scheduler Quantum In milliseconds In seconds



Tools

● Perfetto
● Simpleperf
● bpftrace



Perfetto config to collect data

OS scheduler events

irq/softirq entry exits

The overhead is reasonably low with these events - around 2-3%



Overall Performance
10 secs of wall time 
across 9 cores

41.48sec out of 90 secs 
- 46% utilization



Frame time Here 16.6 ms which 
is 60FPS

Main process com.rovio.baba’s UnityMain thread shows the frame time



IRQs/softIRQs and its impact

4.05 secs in IRQs 
and softIRQs

41.48 secs of cpu 
time 

Total time on user threads is 41.48-4.05 = 37.43 secs



IRQs and Thread timings
Subtract the times 
of interrupt 
handlers to get the 
real time of thread



Thread wakeups and their reasons Audio thread woken by 
surfaceflinger

In reality audio thread 
woken by arch timer 
interrupt

cpu3 in interrupt 
handler

Interrupt handler wakes 
up audio writer thread



Time in OS scheduler

Cpu idle state = 0

Cpu idle state = -1

Interrupt Handler entry
Switch to scheduler

Switch from scheduler 
to a user thread

Time in OS scheduler

OS scheduler time is distributed across many small time 
slots and can be up to 15% of total execution time



Total Sleep time where cores are really idle

Sum up all the time between cpu idle state=0 and cpu idle state=-1 for each core 
to get the total sleep time

Core is asleep



More Perfetto

● The perfetto trace file format is well documented
● Can use trace processor and sql queries to get deeper info than what UI can 

provide
● Can use python trace processor bindings to write advanced metric 

calculations that UI cannot provide

Extremely power tool to provide deep insights into how OS and hw is being used

https://perfetto.dev/docs/analysis/trace-processor


Memory

● Memory Leaks are a problem in games on due to limited amount of memory 
on the devices

● The app needs to be profileable for this technique to work



Perfetto config to collect heap snapshots

Initial dump interval

Dump interval

Name of Process



An Example

b is leaking since it is 
allocated but not freed



Perfetto trace collection process

● Run the program as
○ Memleak 8

● In another window run perfetto after setting the runtime to be 20sec and dump 
interval to be 1sec

● Run the heap profiling collection
● Load the trace into the perfetto viewer



Perfetto trace

UI is not very intuitive to see the leaks immediately

24 71 117 158 200 246 292 338 376 413 457 504 549 592 638 679 725 771 814

This callsite continuously keep increasing for unreleased malloc size



Tables in UI

Information is present here.

● Heap_profile_allocation has all the allocations
● Stack_profile_callsite has the callsite information
● Stack_profile_frame has the frame information
● Stack_profile_mapping
● Clock_snap_shot - types of clocks in the system
● Stack_profile_symbol - name of the symbol for the frame

https://perfetto.dev/docs/data-sources/native-heap-profiler#heapprofd-example-queries


Sql queries

● We want to know the call sites where there are no frees across all the 
snapshots

● All the call sites which return a +ve number are potential candidates for leaks

select callsite_id, min(count) as m  from heap_profile_allocation group by callsite_id order by m desc



Callsite 4 which is NOT leaking memory

+ve is the number of allocations and -ve is number of frees



Callsite 2 which is leaking memory

+ve is the number of allocations and no -ve means there are NO frees



Tables to help get Symbolized callstacks



Questions


